Introduction {#sec1-1}
============

According to Surveillance, Epidemiology and End Results (SEER) data, breast cancer (BC) among Korean American (KA) women increased by 4.7 annual percentage points between 1990 and 2008 (Gomez et al., 2013). While invasive breast cancer rates for African American and Hispanic groups remained about the same, the rate among KA women almost doubled, from 26.1/100,000 in 1988 to 44.5/100,000 in 1997 (Deapen et al., 2002). A little less than two thirds of KAs are foreign-born (62%), and 48% immigrated within the past two decades (Pew Research Center, 2017). The increase in BC incidence rates among KA women might be attributed to their adoption of Westernized habits after immigration to the US. However, their BC screening rates have been suboptimal, possibly because of a lack of preventive health orientation (perceived importance of avoiding risk factors and detecting health problems early). Preventive health orientation among KA women has been reflected in an awareness of the importance of the early detection of cancer, the maintenance of healthy food consumption and regular exercise, and the need for regular checkups even when no symptoms are present (Lee, 2015). Indeed, KA women's most cited reason for not obtaining BC screening is a lack of symptoms because many KA women tend to believe that cancer screening tests are needed only after symptoms of cancer occur; such a belief reflects a lack of preventive health orientation (Lee, 2015). To better understand the reason for increasing BC incidence rates among KA women, it is essential to understand behavioral risk factors for BC as well as screening habits that could put KA women at risk. Such information could be used to develop interventions to change their behaviors and lower BC incidence rates. However, few researchers have examined risk factors for breast cancer or screening habits in this population.

KAs tend to not adhere to BC screening guidelines, which could contribute to the increase in invasive BC in the population. Although the American Cancer Society (ACS) recommends that women aged 45 to 54 years receive a mammogram every year and women 55 years and older get a mammogram every other year (Oeffinger et al., 2015), less than 40% of KA women reported having a mammogram in the previous year (Choi, 2010; Lee, 2006; Wu, 2007) and less than 60% of KA women had had a mammogram in the previous two years (Jun and Nan, 2017; Juon, 2004; Lee, 2006; Lee et al., 2010; Pourat et al., 2010; Wismer et al., 1998). These rates are far below overall BC screening rates from 2013 (72.6%) and the Healthy People 2020 target rate of 81.1% (National Cancer Institute, 2015).

The identified positive predictors for BC are being overweight or obese after menopause, drinking alcohol, and not being physically active (American Cancer Society, 2017). In the 2003 California Health Interview Survey, 38% of KAs were overweight and 8% were obese-rates higher than those of other ethnic groups and whites (Cho and Juon, 2006). In the study, respondents who were men, married, below the 100% federal poverty level, and had lived in the US for 15 years or more had higher BMIs. Another study of Asians in California showed that 33.8% of men and 17.3% women had a BMI of 25 or higher (McCracken et al., 2007).

Among KAs in California, more than three quarters were physically inactive, with 78.6% of men and 75.2% of women walking less than 30 minutes at a time three or more days per week for transportation or fun, according to the 2003 California Health Interview Survey (McCracken et al., 2007). Among adults 45 to 75 years old in New York City, fewer than half (141 out of 292 participants = 48.3%) had more than sufficient physical activity (≥150 min per week) (Han et al., 2016). Sufficient physical activity was associated with being male, older, having a lower BMI, and eating vegetables daily.

Preventive health orientation influences BC and cervical cancer screening behaviors in KA women (Lee, 2015). People who have a prevention orientation are more likely to receive other types of screening, such as Pap smears or colorectal cancer screenings or flu shots. Smoking could also influence a preventive orientation, as smoking causes various types of cancer. A little more than a third of Korean men in California were current smokers (36.2%), whereas 34.6% of them had never smoked (McCracken et al., 2007). Most KA women in the study had never smoked (83.2%) (McCracken et al., 2007). However, to date, little research has been conducted to investigate whether KA women's smoking behaviors, one of the lifestyle behaviors, are associated with their BC screening behaviors. Therefore, the purposes of this study were to (a) describe BC screening utilization and other preventive lifestyle behaviors t and (b) examine factors associated with BC utilization among KA women.

Materials and Methods {#sec1-2}
=====================

We used the 2015--2016 California Health Interview Survey (CHIS) data collected between May 2015 and February 2016 for 2015 and between January and December 2016 for 2016. The CHIS was a population-based telephone survey of noninstitutionalized residents living in California using a multistage stratified sample design to investigate socio-demographic information, health conditions, lifestyle behaviors, and health care utilization and access (California Health Interview Survey, 2017). In this study, we analyzed 191 KA women aged 50 or older by combining 2015 CHIS data (N = 46) and 2016 CHIS data (N = 145). The weighted percent of the total 15,774 women aged 50 or older, combining 2015 and 2016 CHIS data, is presented as a comparison to the corresponding percent of KA women. We used the final weight variable along with replicate weights to obtain correct variance estimates and point estimates. Including the weights so that the sample of Korean women are representative of the California population does drastically impact the OR, but this is with the goal of reducing the overall bias.

Data were analyzed using SAS 9.4. Sample characteristics and mammogram rates were described with percentages and 95% confidence intervals. To clarify associations between independent variables (demographic information \[age, place of birth, years in US, marital status, education, employment, English proficiency, annual household income\], health conditions \[general health condition, BMI\], health care utilization and access \[doctor visits in past 12 months, insurance status, consistent source of health care\], lifestyle behaviors \[flu shot in past 12 months, regular walk and leisure at least 10 minutes for transport and for leisure in the past 7 days, drinking soda in the last month and fast food in the past week, current smoking\]), and outcome variables (mammogram in lifetime, mammogram in the past 2 years), logistic regressions were conducted between these variables and the outcome variables. Bivariate variable with probabilities less than 0.2 were entered into a binary logistic regression, with a final parsimonious model obtained using backward selection.

Although drinking alcohol is one of predictors for having BC, relationships with other types of cancer screening behaviors and alcohol use with mammogram screening are obscured because the CHIS 2015--2016 data do not include any relevant variables. Due to the nature of survey data, the weighted population percentages are provided in lieu of the large values calculated for the weighted population frequencies.

Results {#sec1-3}
=======

Sample characteristics and preventive lifestyle behaviors {#sec2-1}
---------------------------------------------------------

[Table 1](#T1){ref-type="table"} presents demographic information, health conditions, health care utilization and access, and lifestyle behaviors in the present study. Most KA women were born outside of the US (96.75%) and lived in the US for 15 years or more (95.37%). Among all women in the 2015--2016 CHIS data, only 32.05% of women were born outside of the US. More than half of the KA women were currently married (70.19%), had a college degree or more (58.11%), and were not employed (51.06%). Although more than half of the participants had at least a college degree, only 35.7% of participants rated their English proficiency as very well or well. The majority of participants (71.28%) had an annual income equal to or more than \$30,000.

###### 

Univariate Results for Sample Characteristics (Korean = 191; Overall = 15,774)

  Variable                                                  Korean Percent (95% CI)   Overall Percent (95% CI)[\*](#t1f1){ref-type="table-fn"}
  --------------------------------------------------------- ------------------------- ----------------------------------------------------------
  Demographic Information                                                             
  Age                                                                                 
   50--64                                                   61.96 (39.71-84.22)       56.71 (56.22-57.21)
   65 or older                                              38.04 (15.78-60.29)       43.29 (42.79-43.78)
  Born in US                                                                          
   In US                                                    3.25 (0-9.71)             67.95 (65.71-70.18)
   Outside US                                               96.75 (90.29-100)         32.05 (29.82-34.29)
  Years in US                                                                         
   Less than 15 years                                       4.63 (0-11.98)            3.19 (2.33-4.06)
   15 years or more                                         95.37 (88.02-100)         96.81 (95.94-97.67)
  Marital Status                                                                      
   Not married (Separated/Divorced/Widowed)                 29.81 (11.3-48.32)        42.49 (40.31-44.66)
   Currently married/Living with partner                    70.19 (51.68-88.7)        57.51 (55.34-59.69)
  Education                                                                           
   High school or less                                      41.89 (17.94-65.83)       39.97 (38.24-41.7)
   College or more                                          58.11 (34.17-82.06)       60.03 (58.3-61.76)
  Employment                                                                          
   Not employed                                             51.06 (22.93-79.2)        58.33 (56.24-60.42)
   Employed                                                 48.94 (20.8-77.07)        41.67 (39.58-43.76)
  English proficiency                                                                 
   Not well/none at all                                     41.89 (16.05-67.73)       16.27 (14.5-18.03)
   Very well/well                                           35.07 (6.19-63.96)        18.83 (16.84-20.82)
   Missing                                                  23.04 (0-48.96)           64.9 (62.79-67.02)
  Annual household income                                                             
   Less than \$30, 000                                      28.72 (8.36-49.07)        33.22 (31.33-35.12)
   Equal to or more than \$30,000                           71.28 (50.93-91.64)       66.78 (64.88-68.67)
  Health Conditions                                                                   
  General health condition                                                            
   Fair/poor                                                43.78 (16.93-70.63)       29.41 (27.39-31.42)
   Excellent/very good/good                                 56.22 (29.37-83.07)       70.59 (68.58-72.61)
  BMI                                                                                 
   Less than 23                                             55.27 (32.93-77.62)       23.27 (21.58-24.97)
   23 or more                                               44.73 (22.38-67.07)       76.73 (75.03-78.42)
  Health Care Utilization and Access                                                  
  Doctor visits in past 12 months                                                     
   No                                                       18.97 (0-41.46)           10.92 (9.41-12.43)
  Yes                                                       81.03 (58.54-100)         89.08 (87.57-90.59)
  Currently insured                                                                   
   No                                                       7.3 (0-20.97)             4.83 (3.57-6.1)
   Yes                                                      92.7 (79.03-100)          95.17 (93.9-96.43)
  Usual source of health care                                                         
   No                                                       17.02 (0-40.92)           7.11 (5.81-8.42)
   Yes                                                      82.98 (59.08-100)         92.89 (91.58-94.19)
  Lifestyle behaviors                                                                 
  Flu shot in past 12 months                                                          
   No                                                       42.6 (17.49-67.71)        42.35 (40.21-44.5)
   Yes                                                      57.4 (32.29-82.51)        57.65 (55.5-59.79)
  Regular walk and leisure at least 10 minutes past week                              
   Never/walk for transport or leisure                      62.59 (35.52-89.67)       63.6 (61.83-65.36)
   Walk for both transport and leisure                      37.41 (10.33-64.48)       36.4 (34.64-38.17)
  Ingesting soda in last month and fast food in past week                             
   Never/either soda or fast food                           77.51 (55.32-99.7)        77.94 (75.75-80.13)
   Both soda and fast food                                  22.49 (0.3-44.68)         22.06 (19.87-24.25)
  Current smoking                                                                     
   No                                                       97.61 (92.88-100)         91.2 (90.12-92.27)
   Yes                                                      2.39 (0-7.12)             8.8 (7.73-9.88)

Regular walk and leisure for at least 10 minutes was coded if the participant reported walking for at least 10 minutes for transport and/or leisure during the past 7 days; \* Ingesting soda in the last month and fast food in the past week was coded if the participant reported drinking soda in the last month and eating fast food in the past week; \*Overall percent is weighted percent of all women over 50 years old in 2015--2016 CHIS data.

More than half of the participants rated their health as good, very good, or excellent (56.22%) and had a BMI less than 23 (55.27%), while only 23.27% of women in the CHIS data had a BMI less than 23. Most KA women had visited a doctor in the previous 12 months (81.03%), were currently insured (92.7%), and had a consistent source of health care (82.98%). A little more than half of KAs in the study had received a flu shot in the previous 12 months (57.4%). More than half of the participants had not taken regular walks for at least 10 minutes in the past 7 days (62.59%). However, the majority of them had not had soda in the previous month or eaten fast food in the past week (77.51%). Only 2.39% of the KA women in the sample were current smokers. Lifestyle behaviors between KA women and all women in the CHIS were fairly similar ([Table 1](#T1){ref-type="table"}).

Mammogram utilization {#sec2-2}
---------------------

A total of 94.68% of KA women reported ever having had a mammogram in their lifetime, and 68.73% had had a mammogram in the past two years ([Table 2](#T2){ref-type="table"}). In contrast, among the entire population of women in the 2015--2016 CHIS database, 96.97% had ever had a mammogram and 79.68% had had a mammogram in the past two years.

###### 

Mammogram Rates (Korean = 191; Overall = 15,774)

  Mammogram                   Korean Percent (95% CI)   Overall Percent (95% CI)
  --------------------------- ------------------------- --------------------------
  Lifetime mammogram                                    
   Never had one              5.32 (0-12.33)            3.03 (2.19-3.87)
   Ever had one               94.68 (87.67-100)         96.97 (96.13-97.81)
  Mammogram in past 2 years                             
   No                         31.27 (11.04-51.5)        20.32 (18.2-22.43)
   Yes                        68.73 (48.5-88.96)        79.68 (77.57-81.8)

Factors associated with mammogram utilization in KA women {#sec2-3}
---------------------------------------------------------

As shown in [Table 3](#T3){ref-type="table"}, bivariate analyses indicated that demographic information (age) and lifestyle behaviors (walk for transport or leisure at least 10 minutes per week) were significantly associated with mammogram uptake over a lifetime. However, only age was significantly associated with having had a mammogram in the past two years. These significant variables were used in a logistic regression analysis. The final logistic regression model showed that age and walking for transport or leisure at least 10 minutes in the last 7 days are variables for having had mammogram over a lifetime ([Table 4](#T4){ref-type="table"}). After controlling for walking, the model indicated that KA women who are 50--64 years old have 38 times greater odds of having ever had a mammogram than those 65 years or older (OR = 37.98, 95% CI = 2.76-523); after controlling for age, the odds of KA women who walk for transport and leisure at least 10 minutes per week are 61 times higher for having ever had a mammogram than those who do not walk (OR = 61.39, 95% CI = 2-1882.6). Only one significant variable of having had a mammogram in the past two years was age ([Table 4](#T4){ref-type="table"}). The odds of KA women 50--64 years old having had a recent mammogram is 13 times higher than those 65 years or older (OR = 13.27, 95% CI = 1.84-95.6).

###### 

Bivariate Association among Variables in KA women

  Variables                               Mammogram in lifetimea   Mammogram in past 2 yearsa
  --------------------------------------- ------------------------ ----------------------------
  Demographic Information                                          
   Age                                    0.0035\*\*               0.011\*
   Born in US                             0.97                     0.42
   Years in US                            0.47                     0.93
   Marital status                         0.13                     0.17
   Education                              0.91                     0.8
   Employment                             0.18                     0.24
   English proficiency                    0.73                     0.58
   Annual household income                0.2                      0.52
  Health Conditions                                                
   General health condition               0.068                    0.27
   BMI                                    0.67                     0.95
  Health Care Utilization and Access                               
   Doctor visits in past 12 months        0.63                     0.39
   Currently insured                      0.43                     0.99
   Usual source of health care            0.36                     0.77
  Lifestyle behaviors                                              
   Flu shot in past 12 months             0.63                     0.28
   Walk and leisure at least 10 minutes   0.015\*                  0.34
   Ingesting soda and fast food           0.9                      0.27
   Current smoking                        0.8                      0.4

^a^, Numbers indicate p-value; \* p \< 0.05, \*\* p \< 0.01, \*\*\* p \< 0.001 (2-tail).

###### 

Logistic Regression for Mammograms in KA Women

                                                         Up-to-date Mammogram in the past 2 years   Lifetime Mammogram                    
  ------------------------------------------------------ ------------------------------------------ -------------------- ---------------- ----------------
  Age                                                                                                                                     
   50--64                                                13.27\*                                    (1.84, 95.6)         37.98\*\*        (2.76, 522.68)
   65 or older                                           \--                                        \--                  \--              \--
  Walk for transport and leisure (at least 10 minutes)                                                                                    
   Walk for both transport and leisure                                                              61.39\*              (2.00, 1882.6)   
   Never/walk for transport or leisure                                                              \--                  \--              

\* p \< 0.05, \*\* p \< 0.01, \*\*\* p \< 0.001 (2-tail); \-- , Reference group

Discussion {#sec1-4}
==========

This study aimed to describe BC screening utilization and preventive lifestyle behaviors as well as examine factors associated with BC utilization among KA women. This study examined demographic information, health conditions, health care utilization and access, and preventive lifestyle behaviors in the first attempt to investigate the relationships between the preventive lifestyle factors and BC screening utilization among KA women. Few studies have examined health-related preventive lifestyle behaviors and screening behaviors simultaneously to investigate whether BC screening behaviors are associated with preventive lifestyle behaviors. Understanding how these two types of cancer prevention behaviors are associated could help develop effective strategies to improve BC prevention efforts among KA women.

According to CHIS 2015--2016 data, most variables of demographics, health conditions, health care utilizations and access, and lifestyle behaviors among KA women were similar to those among women in California in general. However, some differences emerged between the two groups: More KA women were born outside the US than women in general (96.75% vs. 32.05%, respectively); KA women's English proficiency was not as high as that of women overall (41.89% vs. 16.27%); KA women's perceived general health conditions were poorer than women in general (43.78% vs. 29.41%); and KA women's BMIs were lower than BMIs in women overall (55.27% vs. 23.27%). KA women were immigrants and possibly less acculturated because of language barriers and poorer health.

In this study, BC screening rates in the past two years (68.73%) were higher than published reports of less than 60% of women receiving mammograms in the previous two years (Jun and Nan, 2017; Juon, 2004; Lee, 2006; Lee et al., 2010; Pourat et al., 2010; Wismer et al., 1998). This study found that BC screening rates among KA women are increasing, but still not meeting the Healthy People 2020 goal of 81.1%; moreover, they are still lower than 72.6% of women in the US (National Cancer Institute, 2015). Meanwhile, the BC screening rate of women in California (79.68% according to the 2015--2016 CHIS data) is close to the Healthy People 2020 goal. BC screening results in a significant reduction in BC mortality rates. In an incidence-based mortality study, the pooled mortality reduction was 38% (RR, 0.62; 95% CI 0.56--0.69) among European women having ever had a mammogram screening (Broeder et al., 2012).

Weighted OR estimates and confidence intervals result in relatively large ORs. After controlling for walking for transport or leisure, this study found that KA women aged 50--64 years old had 38 times greater odds of a lifetime mammogram than those 65 or older. Also, after controlling for age, KA women walking for both transport and leisure had 62 times greater odds of a lifetime mammogram than those who did not walk.

Among variables of demographic information, health conditions, health care utilization and access, and lifestyle behaviors, age was significantly associated with mammogram uptake over a lifetime and in the past 2 years in this study. KA women aged 50--64 years old had 38 times greater odds of having ever had a mammogram or 13 times greater odds of having had a recent mammogram than those aged 65 or older. However, some studies reported that age was not associated with BC screening (Lee et al., 2015; Ryu et al., 2013), whereas others reported significant associations with age and BC screening (Juon et al., 2004; Lee et al., 2016; Lee et al., 2006). In our study, lower ORs of both lifetime and up-to-date mammograms were found in KA women aged 65 or older compared to women aged 50--64. Similarly, a previous study reported that the lowest rates of women ever having had a BC screening were among KA women 65 years of age or older, indicating that older KA women may face language barriers or less acculturation issues (Lee et al., 2006). Another study indicated that older KA women had lower cervical cancer screening rates because of cultural barriers (e.g., lack of proficiency in English, embarrassment, no symptoms) (Lee et al., 2012). Despite the variability of age and BC screening findings in previous studies, women aged 65 or older are still at risk of developing BC because BC incidence and mortality rates increase with age (Natinal Cancer Institute, 2012). BC incidence rates begin to increase after age 40 and are highest in women over age 70 (Natinal Cancer Institute, 2012). Therefore, encouraging cancer screening in high-risk groups is important, and BC screening should be more encouraged among elderly KA women.

Among health-related preventive lifestyle behaviors, only physical activity (walk for transport or leisure at least 10 minutes per week) was significantly associated with a mammogram uptake in the lifetime. KA women who walk for transport and leisure at least 10 minutes per week are 61 times more likely to have ever had a mammogram than those who do not walk. Although few studies have addressed lifestyle and BC behaviors simultaneously among KA women, the findings of this study are consistent with studies of Korean women in the Republic of Korea (Jeong et al., 2004; Kim et al., 2014); however, they are inconsistent with Americans in the US (Bostean et al., 2013). A total of 342 Korean women aged 40 to 69 in the Republic of Korea were surveyed, and regular exercise was statistically significantly related to BC screening (OR = 2.76; 95% CI = 1.49--4.76) (Jeong et al., 2004). In addition, 425 Korean elderly people aged 65 or older in the Republic of Korea were investigated, and exercise was a predictor of cancer screening behaviors (Kim et al., 2014). Koreans who exercised three to four times per week were more likely to undergo cancer screening (OR = 3.24; 95% CI = 1.19--8.83) (Kim et al., 2014). On the other hand, another CHIS study (Bostean et al., 2013) reported that lifestyle behaviors including smoking, physical activity, diet, and alcohol consumption were not significantly associated with BC screening among Asians, but physical activity of more 150 minutes per week was associated with up-to-date colorectal cancer screening among Asian males. Although measurements of physical activity, time, and geographic variations of studies made it difficult to compare the findings of these studies, it is certain that increasing physical activity as well as improving other lifestyle behaviors reduces the risk of BC and may also increase BC screening and possibly other cancer screenings.

Cancer, including BC, is strongly associated with modifiable lifestyle factors, such as obesity, physical inactivity, heavy alcohol intake, and dietary habits (Friedenreich, 2001). Approximately 30%--40% of cancers can be prevented by modifying lifestyle factors such as physical activity and diet (American Institute for Cancer Research, 2007). For example, Moore and his colleagues examined hazard rations for associations of leisure-time physical activity with the incidence of 26 types of cancer using pooled data from 12 prospective American and European cohorts with self-reported physical activity among a total of 1.44 million participants (mean age: 59 years, range 19--98 years) (Moore et al., 2016). In that study, high versus low levels of leisure-time physical activity were associated with lower risks of 13 cancers, including BC (HR = 0.90; CI = 0.87--0.93) (Moore et al., 2016).

Healthier lifestyle behaviors are also generally associated with a higher likelihood of cancer screening (Bostean et al., 2013). For example, physical activity may be associated with compliance with cancer screening recommendations (Courneya and Friedenreich, 2007). Preventive health orientation may aid in the interpretation of these associations. KAs who have a preventive health orientation are more likely to engage in physical activity and undergo BC screening (Lee, 2015). KAs are more likely to be more familiar with healthy lifestyle prevention, such as healthy diet or regular exercise, than cancer screening because of traditional values and beliefs, including traditional Korean medicine emphasizing herbal medicine, dietary therapy, exercise, and massage (Lin et al., 2017; National Center for Complementary and Integrative Health, 2017). To improve lifestyle and BC screening behaviors among KA women, improving preventive health orientation and behaviors may be an effective strategy for future intervention.

For preventive lifestyle and BC screening behaviors among KA women, we may need to consider interpersonal and community factors in addition to individual factors to better identify correlates of prevention behaviors (Glanz et al., 2015). Community factors such as policies to promote cancer prevention or having a public place to walk might be more effective in shaping preventive lifestyle behaviors than individual health education alone (Bostean et al., 2013).

This study was limited to causal relationships among variables and the generalizability of a national population due to its cross-sectional and self-reported study design and the probability sample in California. Future research may need to address time and geographic variabilities in these findings. Furthermore, this study examined demographic variables, lifestyle, and BC screening behaviors, but did not examine psychosocial factors. Investigating psychosocial factors in addition to the variables measured in this study will provide a more comprehensive and accurate understanding of BC preventive behaviors. For example, a cross-sectional survey of 202 KA immigrant women revealed that, after controlling for socio-demographic characteristics, immigration, and health accessibility factors, the odds of having a mammogram were increasingly greater for women who were younger (OR = 0.90, p = 0.002) (Lee et al., 2015) as a result of hierarchical logistic regression. However, when the health belief model constructs (susceptibility, benefits, barriers, motivation, life in danger, cancer anxiety, confidence) were entered, age was not associated with getting a mammogram, and barriers and confidence became significant predictors of it (Lee et al., 2015).

Despite these limitations, this study is a population-based sample examining preventive lifestyle variables and BC screening among KA women. It provides important perspectives on associations of BC screening behaviors and preventive life-style behaviors. Given the fact that BC is preventable, this study's findings contribute to the understanding of BC preventive behaviors among KA women. Interventions should aim at increasing awareness of the importance of BC prevention using strategies that consider individual, interpersonal, and community factors to change both preventive life lifestyle and BC screening behaviors. In addition, this study indicated that interventions should target women who are older and less physically active. Future research should be conducted to better understand preventive life-style behavioral risk factors for BC and to develop feasible interventions to improve lifestyle and screening behaviors among KA women.
